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[57] ABSTRACT 

An improved method and apparatus for monitoring the 
amount of use sustained by a replaceable part within an 
electrophotographic printing apparatus is disclosed. In 
response to a print command, a controller reads data from a 
permanent memory within the replaceable part. The data, 
which indicates how much use the replaceable part has 
sustained, is then stored in a buffer within the controller. The 
data is then incremented by one for each page printed by the 
printing apparatus. Once the data equals or exceeds a 
predetermined use value indicative of the operational life- 
time of the replaceable part, a user is informed of this 
condition through a replacement message. 

20 Claims, 3 Drawing Sheets 
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METHOD AND APPARATUS FOR 
DETECTING AN EXCHANGE PERIOD FOR 
PARTS WITHIN AN 
ELECTROPHOTOGRAPHIC PRINTING 

APPARATUS 5 

CROSS REFERENCE TO RELATED 
APPLICATION 

This application makes reference to, incorporates herein 10 
and claims all benefits accruing under 35 U.S.C.§119 from 
our application earlier filed in the Korean Industrial Property 
Office on 25 May 1993 of our application entitled Method 
and An Exchange Period Alarm Equipment of Exchangeable 
Parts Within An Electrophotographic Recording Apparatus, 15 
which application was duly assigned Sen No. 9091/1993. 

BACKGROUND OF THE INVENTION 

The present invention relates to a method and apparatus 
for detecting an exchange period for parts within an elec- 20 
trophotographic printing apparatus, and more particularly to 
a control method and apparatus for sensing when a replace- 
able part within an electrophotographic printing apparatus 
has received a requisite amount of use and automatically 
informing a user of such status. 25 

In electrophotographic printing devices, in order to ensure 
continuous high quality printing, it is highly recommended 
that certain parts within the device be replaced after a 
prescribed amount of use. That is, to ensure high quality 
printing in a LBP (Laser Beam Printer), LED (Light Emit- 30 
ting Diode) printer, duplicator, facsimile, etc., parts such as 
the photosensitive drum should be replaced after the printing 
output of the device reaches a prescribed quantity. There are 
several replaceable parts within an electrophotographic 
printing device, including the photosensitive drum, devel- 35 
oping unit, etc. Timely replacement of these parts improves 
copy quality and visibility, and also lengthens the operating 
life of the device. 

Many electrophotographic printing devices include equip- 4Q 
ment for detecting when the useful life of a given replace- 
able part has been exceeded. That is, many devices utilize 
mechanical or electronic counters that detect the number of 
copies that have been produced using a particular replace- 
able part. When a counter value equals a predetermined 45 
replacement value for the particular replaceable part, a 
corresponding indication is displayed to the user. 

One device utilizing such a concept is disclosed in U.S. 
Pat No. 5,216,464 entitled Image Forming Apparatus Hav- 
ing Replaceable Element Which Is Replaced Based On 50 
Frequency Of Use, issued to Kotani et al. on 1 Jun. 1993. In 
this effort, an image forming apparatus includes a replace- 
able element and a predicting apparatus for predicting the 
amount of operational life remaining in the replaceable 
element. The predicting apparatus makes its evaluations on 55 
the basis of various calculations. Although the disclosed 
invention claims to make an accurate prediction as to when 
an element should be replaced, I believe the process can be 
simplified so that it is more easily implemented in an image 
forming apparatus. 60 

Another effort directed at this concept is disclosed in U.S. 
Pat No. 5,276,461 entitled Electrophotographic Printing 
Device, issued to Saito on 4 Jan. 1994. Here, an electro- 
photographic printing device includes a nonvolatile memory 
for storing data indicative of the printing history of a 65 
photosensitive unit. Saito '461 further discloses that the 
nonvolatile memory is a removable memory card. Since this 
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nonvolatile memory is not integral with the replaceable 
photosensitive unit, I have observed that a device con- 
strained according to Saito '461 has potential problems 
because an accurate printing history may not be maintained 
if the photosensitive unit is reinstalled into another image 
forming device without the corresponding nonvolatile 
memory. 

SUMMARY OF THE INVENTION 

Therefore, it is an object of the present invention to 
provide an improved method and apparatus for determining 
precisely when a replaceable part within an electrophoto- 
graphic printing apparatus should be replaced. 

It is another object to provide replaceable parts for an 
electrophotographic printing apparatus that contain nonvola- 
tile memory elements which store data indicative of an 
operational lifetime of the replaceable parts. 

It is still another object to promptly inform a user of an . 
electrophotographic printing apparatus of when a particular 
replaceable part within the apparatus should be replaced. 

It is yet another object to provide an electrophotographic 
printing apparatus that continually produces high quality 
prints. 

To achieve these and other objects, the present invention 
provides an improved method and apparatus for monitoring 
the amount of use sustained by a replaceable part within an 
electrophotographic printing apparatus. In response to a 
print command, a controller reads data from a permanent 
memory within the replaceable part. The data, which indi- 
cates how much use the replaceable part has sustained, is 
then stored in a buffer within the controller. The data is then 
incremented by one for each page printed by the printing 
apparatus. Once the data equals or exceeds a predetermined 
use value indicative of the operational lifetime of the 
replaceable part, a user is informed of this condition through 
a replacement message. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A more complete appreciation of this invention, and many 
of the attendant advantages thereof, will be readily apparent 
as the same becomes better understood by reference to the 
following detailed description when considered in conjunc- 
tion with the accompanying drawings in which like refer- 
ence symbols indicate the same or similar components, 
wherein: 

FIG. 1 is a block diagram of a controller and a replaceable 
part within a conventional electrophotographic printing 
apparatus. 

FIG. 2 is a flow chart of operation of the controller used 
in a conventional electrophotographic printing apparatus. 

FIG. 3 is a block diagram of a controller and a replaceable 
part within an electrophotographic printing apparatus con- 
structed according to the principles of the present invention. 

FIG. 4 is a flow chart of operation of the controller used 
in the electrophotographic printing apparatus constructed 
according to the principles of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

FIG. 1 is a block diagram of a controller and a replaceable 
part within a conventional electrophotographic printing 
apparatus. Referring to FIG. 1, a developing cartridge 20 
(i.e. the replaceable part) includes a photosensitive drum 12, 
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a toner supplier 14 for supplying toner to photosensitive 
drum 12, and a toner sensor 16 for detecting the amount of 
toner remaining in toner supplier 14. FIG. 1 also shows a 
controller 22 for determining the number of copies that have 
been produced by the printer while developing cartridge 20 5 
has been in use. Controller 22 outputs a replacement mes- 
sage when developing cartridge 20 has been used to produce 
a predetermined number of copies. Controller 22 includes a 
counter portion (CNT) 21 and a memory portion 23. 

In FIG. 1, controller 22 counts the number of copies 10 
produced using developing cartridge 20, analyzes a toner 
volume detection signal output from toner sensor 16, per- 
ceives how much toner remains in toner supplier 14, and 
outputs a corresponding message. 

FIG. 2 is a flow chart of operation of controller 22 used ^ 
in a conventional electrophotographic printing apparatus. 
Referring to FIGS. 1 and 2, the following describes opera- 
tions for detecting when a particular part should be replaced 
within a conventional electrophotographic printing appara- 
tus. When the printing apparatus performs a print command, 2Q 
m controller 22 activates developing cartridge 20 to initiate 
the printing process in step 29. In step 30, a counter portion 
CNT 21 of controller 22 is incremented by one for each copy 
produced during the printing process. Controller 22 then 
checks the value of counter CNT 21, in step 31. This value, 25 
representing the number of copies which have been pro- 
duced with developing cartridge 20, is also stored in a 
memory portion 23 of controller 22 in step 31. Next, 
controller 22 compares the stored counter value with a 
predetermined use value also stored in memory portion 23. 3Q 
The predetermined use value represents the number of 
copies developing cartridge 20 can produce before replace- 
ment is suggested. In step 32, controller 22 determines 
whether or not the counter value is equal to the predeter- 
mined use value. If the counter value is below the prede- 35 
termined use value for developing cartridge 20, controller 22 
returns to step 30. In the above description, the predeter- 
mined use value for a particular part is specified by manu- 
facturers of the part. 

If the counter value is below the predetermined use value 40 
and printing is continued, the counter value is again incre- 
mented by one for each copy produced. When the counter 
value becomes greater than or equal to the predetermined 
use value in step 32, controller 22 provides a replacement 
message to the user through a display device (not shown in 45 
KG. 1) in step 34 indicating that the user should replace 
developing cartridge 20. In step 36, controller 22 then 
detects whether or not the part (i.e. developing cartridge 20) 
has been replaced. The replacement message continues to be 
displayed until replacement has been performed. Once 50 
replacement has been performed, counter CNT 21 is reset in 
step 38, 

The conventional method and apparatus described above 
have several drawbacks. One of these drawbacks occurs 
when developing cartridge 20 is reinstalled for use in 55 
another electrophotographic printing apparatus. In such 
cases, it is virtually impossible to keep track of how much 
use the part has endured prior to reinstallation. Say for 
example, developing cartridge 20, which had been used in 
electrophotographic printing apparatus A (Set A) to produce 60 
a given number of copies, is then reinstalled for use in 
electrophotographic printing apparatus B (Set B). Since the 
amount of use incurred by developing cartridge 20 in Set A 
is stored in controller 22, and controller 22 is installed within 
Set A, there is no way to detect how much developing 65 
cartridge 20 has been used before it is installed in Set B. 
Accordingly, there is much uncertainty in determining the 


operative lifetime of developing cartridge 20 after it is 
installed in Set B. 

In the following description, many specific details are set 
forth to provide a more thorough and complete understand- 
ing of the present invention. It wDl be apparent, however, to 
those skilled in the art, that the present invention may be 
practiced without these specific details. In other instances, 
well known circuits have not been described so as not to 
obscure the present invention. 

FIG. 3 is a block diagram of a controller and a replaceable 
part within an electrophotographic printing apparatus con- 
structed according to the principles of the present invention. 
FIG. 3 shows a developing unit 24 (i.e. the replaceable part) 
and a controller 28. Developing unit 24 includes developing 
cartridge 20 (as described above in conjunction with FIG. 1) 
and a memory 26 (preferably a nonvolatile memory such as 
an EEPROM, i.e. Electrically Erasable Programmable Read 
Only Memory) for permanently storing data C indicative of 
the amount of use sustained by developing unit 24. Con- 
troller 28 reads data C from memory 26 in response to a print 
command. A counter value (same as described above in 
conjunction with FIGS. 1 and 2) indicated by data C is 
increased by one in response to each copy printed. If data C 
indicates a counter value that exceeds the predetermined use 
value for developing unit 24, the user is informed. Controller 
28 includes a buffer portion 25 for storing the predetermined 
use value of developing unit 24 (or other replaceable part to 
which controller 28 is connected) and data C (i.e. counter 
value) read from memory 26. 

FIG. 4 is a flow chart of operation of controller 28 used 
in the electrophotographic printing apparatus constructed 
according to the principles of the present invention. Briefly, 
FIG. 4 describes the following. In response to a print 
command, data C indicative of a counter value of developing 
unit 24 is read from memory 26. Data C is then stored in 
buffer portion 25 of controller 28. Next, data C stored in 
buffer portion 25 is incremented by one when a single page 
is printed. Then the value indicated by data C is compared 
to the predetermined use value for developing unit 24. If the 
value indicated by data C is greater than or equal to the 
predetermined use value for developing unit 24, a replace- 
ment message is displayed to the user. If the value indicated 
by data C is not greater than or equal to the predetermined 
use value for developing unit 24, the value indicated by data 
C is registered into memory 26 of developing unit 24, and 
the process is repeated. 

Referring to FIGS. 3 and 4, the following is a detailed 
description of one embodiment of the present invention. 
During operation of an electrophotographic printing appa- 
ratus having developing unit 24 (i.e. the replaceable part) 
and controller 28 shown in FIG. 3, controller 28 detects 
when a print command has been input by a user. Before the 
print command is input, controller 28 remains in a stand-by 
state, Upon input of the print command, in step 39 controller 
28 begins to activate developing unit 24, In step 40, con- 
troller 28 outputs a source voltage to a power terminal Vcc 
and a read control signal to a control terminal CTL to initiate 
a read operation. Power terminal Vcc and control terminal 
CTL are input ports of memory 26 installed within devel- 
oping unit 24. Controller 28 reads data C from data output 
terminal DO of memory 26. Data C is in the form of a 
counter value indicating the number of printed sheets devel- 
oping unit 24 has ever produced. 

In step 42, controller 28 stores data C in buffer 25. 
Notwithstanding the block diagram structure depicted in 
FIG. 3, buffer 25 is an internal portion of controller 28. Then, 
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in step 44, controller 28 detects when a single page has been 
printed. When a single page has been printed, controller 28 
proceeds to step 46 where the counter value (indicated by 
data C) stored in buffer 25 is incremented by one. Here, even 
though the counter value is incremented by one following 5 
the print operation, the counter value can be incremented 
just before the print operation without departing from the 
principles of the present invention. Next, in step 48, con- 
troller 28 determines whether the counter value indicated by 
data C is greater than or equal to the predetermined use value 
for developing unit 24. If the counter value indicated by data 
C is greater than or equal to the predetermined use value for 
developing unit 24, controller 28 enables output of a replace- 
ment message for developing unit 24. This replacement 
message is presented by a variable visual display 80 in step 
50 to inform the user that developing unit 24 should be 15 
replaced. Alternatively, the replacement message may be 
presented by an audible signal using sound generator 90. If, 
in step 48, the counter value indicated by data C is not 
greater than or equal to the predetermined use value for 
developing unit 24, controller 28 proceeds to step 52 where 20 
the counter value indicated by data C is registered in 
memory 26 of developing unit 24 through input line D2. 
Following step 52, controller 28 proceeds back to step 40 to 
repeat the above described steps. 

In the above description, developing unit 24 has been 25 
presented, by way of example, as the replaceable part being 
monitored. However, it will be clear to those skilled in the 
art that the method described above can be applied to any 
replaceable part within an electrophotographic printing 
apparatus without departing from the spirit and scope of the 30 
present invention. 

In general, a replaceable part has an operational life 
capable of printing several thousands through several tens of 
thousands of papers. Hence, even though there is a compar- 
ing step prior to an incremented step, the same result is 35 
substantially obtained in the practice of the foregoing prin- 
ciples. 

In summary, the present invention provides an improved 
method and apparatus for monitoring the amount of use 
sustained by a replaceable part within an electrophoto- 40 
graphic printing apparatus. In this method, controller 28 first 
reads, in response to a print command, data indicative of 
how much use a particular replaceable part has sustained. 
This data is then stored in buffer 25 within controller 28. The 
data is then incremented by one for each page printed by the 45 
printing apparatus. Once the data equals or exceeds a 
predetermined use value indicative of the operational life- 
time of the replaceable part, a user is informed of this 
condition through a replacement message. 

In the present invention, a memory which permanently 
stores data relating to the amount of use sustained by a 
particular replaceable part, is installed within the replaceable 
part in an electrophotographic printing apparatus. Accord- 
ingly, the present invention is capable of providing high 55 
quality prints since the user is informed of when particular 
parts within the printer need to be replaced. 

What is claimed is: 

1. An apparatus for monitoring an amount of use sustained 
by a replaceable part within an electrophotographic printing 6Q 
device, said apparatus comprising: 
first storage means permanently installed within said 
replaceable part for storing use data indicative of the 
amount of use sustained by said replaceable part, said 
replaceable part having a fixed operational lifetime; 65 
means for incrementing said use data stored in said first 
storage means, said use data being incremented by one 
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in response to each page printed by said electrophoto- 
graphic printing device; 

second storage means for storing predetermined replace- 
ment data, said predetermined replacement data indica- 
tive of how much use said replaceable part should 
sustain before replacement; and 

control means for comparing a value indicated by said use 
data stored in said first storage means with a value 
indicated by said predetermined replacement data 
stored in said second storage means, said control means 
informing a user that said fixed operational lifetime of 
said replaceable part has expired when said value 
indicated by said use data one of exceeds and equals 
said value indicated by said predetermined replacement 
data. 

2. The apparatus claimed in claim 1, wherein said value 
indicated by said use data is registered in said first storage 
means when said value indicated by said use data does not 
one of exceed and equal said predetermined replacement 
data. 

3. The apparatus claimed in claim 2, wherein said first 
storage means is a nonvolatile electrically erasable program- 
mable read only memory. 

4. The apparatus claimed in claim 1, wherein said replace- 
able part is one of a photosensitive drum and a developing 
unit 

5. The apparatus as claimed in claim 1, further comprised 
of said second storage means being permanently installed 
within said control means. 

6. The apparatus as claimed in claim 1, further comprised 
of said control means for comparing said value indicated by 
said use data stored in said first storage means with said 
value indicated by said predetermined replacement data 
stored in said second storage means after each said page 
printed. 

7. The apparatus as claimed in claim 6, further comprised 
of said first storage means of said replaceable part storing 
and maintaining a current state of said use data when said 
replaceable part is removed from said electrophotographic 
printing device and reinstalled into another printing device. 

8. The apparatus as claimed in claim 1, further comprised 
of said first storage means of said replaceable part storing 
and niaintaining a current state of said use data when said 
replaceable part is removed from said electrophotographic 
printing device and reinstalled into another printing device. 

9. A method for monitoring an amount of use sustained by 
a replaceable part within an electrophotographic printing 
apparatus, said method comprising the steps of: 

reading use data indicative of the amount of use sustained 
by said replaceable part from a memory portion within 
said replaceable part in response to a print command; 

increasing a value indicated by said use data by one for 
each page printed in response to said print command; 

comparing, after each said page printed, said value indi- 
cated by said use data with a predetermined replace- 
ment value, said predetermined replacement value indi- 
cating a number of pages that can printed by said 
electrophotographic printing apparatus before said 
replaceable part should be replaced; and 

informing a user that said replaceable part should be 
replaced when said value indicated by said use data one 
of exceeds and equals said predetermined replacement 
value. 

10. The method claimed in claim 9, further comprising a 
step of storing said value indicated by said use data in said 
memory portion within said replaceable part when said 
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value indicated by said use data does not one of exceed and 
equal said predetermined replacement value. 

11. The method claimed in claim 9, wherein said step of 
informing the user is performed by displaying a replacement 
message on a variable visual display. 5 

12. The method claimed in claim 9, wherein said step of 
informing the user is performed by producing an audible 
signal through sound generation means. 

13. The method claimed in claim 9, wherein said memory 
portion within said replaceable part comprises a nonvolatile 10 
electrically erasable programmable read only memory. 

14. The method as claimed in claim 9, further comprising 
. a step of removing said replaceable part from said electro- 
photographic printing apparatus and reinstalling said 
replaceable part into another printing apparatus while main- 15 
taming a current state of said use data. 

15. A method for monitoring an amount of use sustained 
by a replaceable part within an electrophotographic printing 
apparatus, said method comprising the steps of: 

reading use data indicative of the amount of use sustained 20 
by said replaceable part from a memory portion within 
said replaceable part in response to a print command 
and storing said use data in a control buffer; 

incrementing a value indicated by said use data by one for 
each page printed in response to said print command; 25 

comparing, after each said page printed, said value indi- 
cated by said use data with a predetermined replace- 
ment value, said predetermined replacement value indi- 
cating a number of pages that can printed by said 
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electrophotographic printing apparatus before said 
replaceable part should be replaced; and 

storing said value indicated by said use data in said 
memory portion within said replaceable part when said 
value indicated by said use data does not one of exceed 
and equal said predetermined replacement value. 

16. The method claimed in claim 15, further comprising 
a step of informing a user that said replaceable part should 
be replaced when said value indicated by said use data one 
of exceeds and equals said predetermined replacement 
value. 

17. The method claimed in claim 16, wherein said step of 
informing the user is performed by displaying a replacement 
message on a variable visual display. 

18. The method claimed in claim 16, wherein said step of 
informing the user is performed by producing an audible 
signal through sound generation means. 

19. The method claimed in claim 15, wherein said 
memory portion within said replaceable part comprises a 
nonvolatile electrically erasable programmable read only 
memory. 

20. The method as claimed in claim 15, further compris- 
ing a step of removing said replaceable part from said 
electrophotographic printing apparatus and reinstalling said 
replaceable part into another printing apparatus while main- 
taining a current state of said use data. 

***** 
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